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TThe World Health Organization (WHO) 
estimates that healthcare-acquired infections 
a� ect 3.5 to 12 percent of all hospitalized 
patients.1 The United States (US) Centers for 
Disease Control and Prevention (CDC) reported 
that up to 50 percent of antibiotics prescribed for 
the treatment of healthcare-acquired infections 
within acute care hospitals in the US were 
either inappropriate or unnecessary.2 Patients 
unnecessarily exposed to antibiotics are placed 
at an increased risk of serious adverse events 
with no clinical bene� t. Misuse of antibiotics has 
contributed to the growing problem of antibiotic 
resistance, which has threatened the e� ective 
prevention and treatment of infections.2

The CDC identi� ed antimicrobial agents 
as one of the most commonly prescribed 
medications within nursing homes, with 70 
percent of long-term care facility (LTCF) patients 
receiving at least one antibiotic prescription 
annually.3 The increased use of antibiotics, 
inappropriate treatment of infections, and 
increasing antimicrobial resistance indicates a 
need for more appropriate antimicrobial use 
within healthcare facilities. In response, the US 
Joint Commission announced a new medication 
management standard (MM.09.01.01) that 

requires all hospitals and LTCFs to implement an 
antimicrobial stewardship committee e� ective 
January 1, 2017.4 There has been debate over 
how the new Joint Commission standard applies 
to psychiatric hospitals. Compared to patients 
admitted to an acute care general medical 
hospital, patients with serious mental illness 
(SMI) tend to have signi� cantly increased 
lengths of stay, making psychiatric hospitals 
more comparable to LTCFs than traditional acute 
care hospitals.

Urinary tract infections (UTIs) are one of 
the most common infections seen in patients 
with psychiatric illness, which suggests there 
might be increased antibiotic use in these 
settings.5–7 Acutely relapsed patients living with 
schizophrenia were 29 times more likely to have 
a UTI than stable outpatients.8 Psychiatric relapse 
can result in delusions and symptoms that 
hinder good hygiene and adequate hydration, 
which is thought to increase the risk of UTIs.8

Studies also show that patients experiencing 
psychiatric exacerbations have increased serum 
concentrations of interleukin (IL)-β, IL-6, and 
c-reactive protein (CRP) compared to those free 
of psychiatric symptoms. It is unclear if this 
increased in� ammation reduces the patient’s 
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A B S T R A C T
Background: Antimicrobial resistance threatens the e� ective 
prevention and treatment of many types of infections. Infection 
occurs more frequently in patients diagnosed with psychiatric 
illness due to a number of risk factors. Urinary tract infections 
(UTI) are among the most common infections in this patient 
population. Currently, there is little information available 
o� ering guidance on how to treat infections commonly reported 
in patients with psychiatric illnesses, nor are there speci� c 
recommendations on how to provide e�  cient and e� ective 
educational interventions to prescribers who typically are not 
infectious disease specialists yet are responsible for treating 
infections within a psychiatric hospital. This study aims to 
determine 1) whether psychiatric inpatients were appropriately 
treated for a urinary tract infection (UTI) prior to educational 
interventions, and 2) whether there is a relationship between 
di� erent modes of educational interventions and increased 
knowledge attainment and retention among healthcare 
clinicians regarding UTI treatment. This study also sought to 
determine if 3) health-team teaching used as an enablement 
method improves antibiotic prescribing and if 4) the number 
of appropriate UTI treatment regimens increased following 
educational intervention compared to baseline (prior to 
educational intervention). Methods: A 10-question pre-test 
survey focusing on UTIs was administered to clinicians in various 
healthcare disciplines who were later randomly assigned to 
receive UTI educational interventions either as a live lecture or 
independent study with identical content. The same 10-question 
survey was administered as a post-test, 6 to 7 weeks following 
the educational intervention. Antibiotic prescribing prior to 
and following educational interventions was assessed to note 
prescribing trends. Results: Analysis showed that healthcare 
providers who received live education scored higher on the 
post-test survey versus those who received directions for 
self-directed review of educational material presented at the 
live educational intervention (p<0.001). Following educational 
interventions, the number of urine samples collected for 
suspected UTI decreased, resulting in a decrease of unnecessary 
antibiotic treatment. The number of appropriately prescribed 
antibiotic treatment regimens increased following educational 
e� orts. Conclusion: These enablement educational intervention 
strategies resulted in signi� cantly improved antibiotic 
prescribing, indicating that andragogical teaching methods, 
reinforced through printed material and verbal communication 
of prescribing de� cits, promotes knowledge retention and 
improved care for patients hospitalized with psychiatric illness.
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ability to � ght the infection or is the result of 
an infection.9 Lastly, antipsychotics (APs) used 
to treat psychiatric illness can cause bladder 
and urinary complications, which might further 
contribute to the increased risk of UTIs among 
this patient population.10–12

Antimicrobial stewardship committees that 
assess prevention and treatment of infections 
within psychiatric hospitals and LCTFs are crucial. 
Establishing a consensus of appropriate UTI 
treatment in a psychiatric setting is challenging 
given that psychiatric inpatients residing in these 
facilities are more vulnerable to healthcare-
associated infections due to environment and 
functional impairment. Within these facilities, 
prescribers responsible for treating infections 
commonly reported in psychiatric patients 
often are not infectious disease specialists. 
Knowledge gaps exist among clinicians 
despite the availability of evidence-based 
recommendations.13 Data from a prescriber 
survey revealed that while healthcare clinicians 
recognize the value of guideline adherence, 
a lack of familiarity with current treatment 
guidelines might contribute to dated prescribing 
practices.14

Kobayashi et al15 advocates that dated 
prescribing practices continue to exist for 
treatment of UTIs. For example, despite the 
recommendation from the Infectious Disease 
Society of America (IDSA), that � uoroquinolone 
only be used as a second-line treatment for UTI, 
use of this antibiotic as a � rst-line agent has 
not been curtailed. Data derived from National 
Ambulatory Medical Care surveys was analyzed 
to establish antibiotic prescribing trends for 
treatment of UTIs in the US. Treatment regimens 
for women 18 years of age or older with the 
diagnosis of uncomplicated UTI were included 
in the analysis. Fluoroquinolone was found to 
be the most frequently prescribed agent (49% 
of all antibiotic prescriptions). First-line agents 
trimethoprim/sulfamethoxazole (Bactrim) and 
nitrofurantoin (Macrobid) represented 27 and 19 
percent of antibiotic prescriptions respectively. 
The study also revealed that patients 70 years of 
age or older (adjusted odds ratio [AOR]=2.5; 95 
percent con� dence interval [CI], 1.6–3.8) and 
patients treated by internists (AOR=2.0; 95% 
CI, 1.1–3.3) were more likely to be prescribed 
a � uoroquinolone for treatment of UTI.15

These � ndings demonstrate that prescribing 
practices of clinicians might deviate from current 
guideline recommendations with respect to 

treatment of UTIs. Educating prescribers on these 
discrepancies through educational interventions 
might prove useful in aligning clinical practice 
with evidence-based recommendations.

Stewardship standards outline the need to 
educate practitioners and direct patient-care 
sta�  on optimal prescribing to assist providers 
in adherence to guidelines.4 There is little data 
available that o� er guidance on how to provide 
e�  cient and e� ective education to prescribers 
who are not infectious disease specialists but 
are responsible for treating infections within 
a psychiatric hospital. Continuing medical 
education (CME) programs are essential for 
closing knowledge gaps to improve prescribing 
practices by providing updates on treatment 
recommendations. The format of these learning 
programs, the platforms used for information 
delivery, and the type of assessment tools 
implemented to evaluate achievement of 
learning objectives can impact the e� ectiveness 
of CME programs. There is some evidence to 
suggest that the e� ectiveness of CME is greater 
when educational interventions use a mix 
of passive and active strategies, compared 
to traditional, didactic CME modalities.16 It is 
necessary to identify the characteristics that are 
most bene� cial in conveying clinical messages 
to healthcare professionals and in promoting 
tangible changes to prescribing trends.

OBJECTIVES
This study aimed to determine 1) whether 

psychiatric inpatients were appropriately 
treated for UTIs prior to clinician educational 
interventions and 2) whether there was a 
relationship between di� erent modes of 
educational interventions and increased 
knowledge attainment and retention among 
healthcare clinicians regarding UTI treatment. 
This study also sought to determine if 3) health-
team teaching used as an enablement method 
improved antibiotic prescribing and if 4) the 
number of appropriate UTI treatment regimens 
increased following educational intervention 
compared to baseline (prior to educational 
intervention).

METHODS
This study examined medication use 

evaluation (MUE) and subsequent performance 
improvement (PI) reports conducted by the 
Pharmacy and Therapeutics (P&T) Committee 
at a state psychiatric inpatient hospital, which 

was approved by the Institutional Review 
Board for the facility (New York State Psychiatric 
Institute). A chart review was conducted for 
patients hospitalized at the state psychiatric 
hospital anytime between January 1, 2017, and 
September 1, 2017, with at least one suspected 
UTI. Patient charts were evaluated for age, 
sex, UTI diagnosis, urinary tract symptoms, 
urinalysis results, urine culture and sensitivity 
results, and antibiotic treatment regimen, if 
any. This information was used to determine 
whether each patient was correctly diagnosed 
with a UTI or asymptomatic bacteriuria and 
whether antibiotic treatment was warranted. 
If an antibiotic treatment regimen was 
prescribed for UTI, the regimen was evaluated 
for appropriateness. An appropriate UTI regimen 
was de� ned as one where the organism was 
sensitive to the antibiotic prescribed, antibiotic 
dose was optimized (adjusted based on 
renal function and drug–drug interactions, if 
applicable), and total treatment duration was 
adequate per guideline recommendations.17 To 
determine whether the prescribed treatment 
regimen was e� ective, the need for subsequent 
antibiotic therapy following the initial UTI 
treatment course was assessed. 

To determine the additional endpoints, an 
anonymous, identical 10-question multiple 
choice pre-test survey regarding symptoms, 
classi� cation, diagnostic strategies, and 
treatment of UTIs was given to multidisciplinary 
healthcare clinicians (providers, pharmacists, and 
nurses) who were involved in the prescribing, 
dispensing, or administering of antibiotics to 
patients between June 1, 2017, and December 
31, 2017. The survey questions are outlined in 
Table 1 (correct answers are bolded for purposes 
of this publication, but were not bolded when 
administered to healthcare clinicians).

After completion of the pre-test, healthcare 
clinicians were randomly assigned to receive UTI 
education either as a live lecture provided by a 
trained clinician or as independent study with 
identical content, highlighting key messages of 
UTI treatment as de� ned by the P&T committee 
based on current literature and guideline 
recommendations.17–22 The same 10-question 
survey was given as a post-test appropriately six 
weeks following educational interventions. Post-
test results were evaluated using a two-tailed 
T-test to assess which educational intervention 
strategy, live or independent study, was more 
e� ective at increasing knowledge retention 
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among healthcare clinicians overall and within 
di� erent disciplines. T-test statistical analyses 
were conducted use the Statistical Package for 
Social Sciences version 23 (SPSS v23). The level 
for statistical signi� cance was selected at p<0.05 
to minimize the risk of Type I error.

Following education intervention strategies, a 
subsequent patient chart review was conducted 
for patients hospitalized between January 1, 
2018, and June 30, 2018. Patient charts were 
again evaluated to determine whether each 
patient was correctly diagnosed with a UTI, 

whether antibiotic treatment was warranted, 
and if the treatment regimen prescribed was 
appropriate and e� ective, using the same criteria 
previously de� ned.

As part of a pharmacy PI report, pharmacists 
completed a screening evaluation of all antibiotic 
regimens prescribed from January 1, 2018, to June 
30, 2018. The initial screening evaluation identi� ed 
whether the antibiotic regimen indication was for 
UTI. All orders with an indication for UTI had an 
additional layer of review. Antibiotic drug, dose, 
and treatment duration were reviewed to ensure 
alignment with the key messages de� ned by 
the P&T committee. Pharmacists were directed 
to identify and communicate regimens not in 
alignment with these key messages to the P&T 
medical specialist for further review.

Inclusion criteria for Study Group 1.
• Male and female adult patients aged more 

than 18 years
• Inpatients at the state psychiatric hospital 

between either January 1, 2017, to 
September 1, 2017, or January 1, 2018 to 
June 30, 2018

• Charts containing documentation 
regarding UTI symptoms, urinalysis and/
or culture and sensitivity results, if any, and 
an antibiotic prescription for the treatment 
of UTI from January 1, 2017, to September 
1, 2017, and again from January 1, 2018, 
to June 30, 2018

Exclusion criteria for Study Group 1.
• Individuals with a criminal procedure law 

(CPL) designation
• Patients receiving antibiotic therapy for UTI 

prophylaxis

Inclusion criteria for Study Group 2.
• Any healthcare professional employed 

by the state psychiatric hospital between 
June 1, 2017, and December 31, 2017, and 
involved in the prescribing, dispensing, or 
administering of antibiotics to psychiatric 
inpatients

Exclusion criteria for Study Group 2.
• Nonhealthcare professionals
• Healthcare professionals not a�  liated with 

the state psychiatric hospital

RESULTS
UTI prescribing trends (from June 1, 

2017, to September 1, 2017). There were 

TABLE 1. Pre- and post-test survey questions provided to healthcare providers.
QUESTION (ANSWERS IN BOLD)
1. What is the MOST common causative pathogen of urinary tract infections (UTIs)?

a) S. aureus
b) C. pylori
c) E. coli
d) M. catarrhalis

2. What pathogen becomes a concern with complicated UTI in the hospital setting?
a) E. faecalis
b) P. aeruginosa
c) S. saprophyticus
d) K. pneumoniae

3. What is not a symptom of uncomplicated UTI?
a) Urinary frequency
b) New or increased incontinence
c) Dysuria
d) Flank pain

4. The presence of bacteria in the urine, without urinary tract symptoms, typically requires antibiotic treatment.
a) True
b) False

5. If a male patient is diagnosed with a UTI, the UTI is classi� ed as:
a) Asymptomatic
b) Uncomplicated
c) Complicated
d) Pyelonephritis

6. All patients, regardless of sex, hospitalized for ≥48 hours for any reason, who are also complaining of lower urinary 
tract symptoms with a positive urinalysis (UA) and culture, should be treated as:

a) Uncomplicated
b) Complicated

7. Which of the following is not a determining factor for UTI?
a) Hematuria
b) Lower urinary tract symptoms
c) Positive UA
d) Quantitative bacteriuria of 105 cfu/mL

8. Which of the following antibiotic medications has a black-box warning for tendinitis and tendon rupture?
a) Amoxicillin
b) Cipro� oxacin
c) Nitrofurantoin
d) Sulfamethoxazole/trimethoprim

9. Which of the following antibiotic medications can prolong the QTc interval?
a) Sulfamethoxazole/trimethoprim
b) Fosfomycin
c) Cefepime
d) Levo� oxacin

10. What is the duration of treatment for complicated UTIs with prompt resolution of symptoms after inititiation of 
antibiotic therapy?

a) 5 days
b) 7 days
c) 10 days
d) 14 days
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48 suspected cases of UTI among 37 patients 
between June 1, 2017, and September 1, 2017, 
as evidenced by obtainment of a urinalysis. 
Of the 48 suspected UTI cases, 15 (31%) cases 
were con� rmed to have a UTI. These 15 cases 
occurred in 15 di� erent patients. All 15 patients 
were candidates for antibiotic therapy. Of the 
15 who were candidates for treatment, 13 
(87%) received a course of antibiotics. Ten of 
the 13 (77%) patients who were treated with 
antibiotics received an appropriate treatment 
regimen (Figure 1). The remaining three (23%) 
patients did not receive an appropriate treatment 
regimen, in that it was too short of a treatment 
duration. One of the three (33%) patients who 
received an inappropriate treatment regimen 
required subsequent antibiotic therapy to 
eradicate the infection.

Of the 48 suspected UTI cases, 33 (69%) cases 
did not meet the criteria for UTI diagnosis. These 
33 cases occurred among 22 di� erent patients. 
Three (9%) patients received antibiotic therapy, 
which was deemed inappropriate per key 
messages de� ned by the P&T committee. These 
three patients were asymptomatic, indicating 
that antibiotic therapy should not have been 
prescribed, as asymptomatic bacteriuria in this 
patient population does not warrant antibiotic 
therapy.

Pre- and post-test survey. Table 2 
summarizes the pre- and post-test survey 
administration dates and education intervention 
timeline. Survey questions and answer choices 
are listed in Table 1.

T-tests comparing the two educational 
intervention strategies were conducted on the 
entire training group and within each discipline. 
All resulted in a statistically signi� cant di� erence 
between live andragogical interventions and 
independent review of educational materials, 
with the live training yielding a statistically 
signi� cant higher level of learning as a result of 
training, compared to self-directed, independent 
review. The smallest di� erence, yet still 
signi� cant, was noted with the prescriber group.

Eighteen prescribers were pre-tested. Nine 
prescribers were not pre-tested due to absence 
from the monthly medical sta�  organization 
(MSO) meeting or declination to participate in 
the survey. However, education was delivered 
to all prescribers. Fourteen prescribers attended 
the live education session and 13 received 
educational materials to independently review. 
Six of the 14 prescribers who received live 

education were post-tested, while 5 of the 13 
prescribers who received educational materials 
to independently review were post-tested. 
Post-test scores for prescribers who received 
live educational training (t=10.854) were 
signi� cantly higher (p=0.012) than those who 
independently reviewed educational materials 
(t=10.091). Table 3 displays survey results for 
prescribers.

Seven pharmacists were pre-tested. Four 
pharmacists received live education and three 

received educational materials to independently 
review. All seven pharmacists were post-tested. 
Post-test scores for pharmacists who received 
live educational interventions (t=10.002) were 
signi� cantly higher (p<0.001) than those who 
independently reviewed educational materials 
(t=8.835). Table 4 displays survey results for 
pharmacists.

Thirty-eight inpatient nurses were pre-tested. 
Twenty-six inpatient nurses attended a live 
education session and 18 received educational 

TABLE 2. Intervention timeline.
ITEMS ADMINISTERED DATES ADMINISTERED (2017)
Nursing sta� 
Pre-test survey August 8–10

Live education August 15–17

Education materials distributed and independently reviewed August 31–September 5

Post-test survey October 4–6
Education materials re-distributed (to those who did not initially receive materials) 
and independently reviewed

October 31–November 3

Round 2 post-test survey December 11–13

Pharmacy sta� 
Pre-test survey August 10

Live education August 18

Education materials distributed and independently reviewed September 12–15

Post-test survey October 5

Medical provider sta� 
Pre-test survey September 26

Live education November 2

Education materials distributed and independently reviewed November 7–10

Post-test survey December 1–4

FIGURE 1. Appropriateness of antibiotic regimens in urinary tract infection (UTI) treatment candidates receiving 
antibiotic therapy from January 1, 2017, to September 1, 2017.
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materials to independently review. Twenty-three 
of the 26 nurses who received live education 
completed the post-test. However, 8 of the 18 
nurses who were assigned to receive educational 
materials to independently review did not 
receive materials prior to the post-test, due to 
being inadvertently omitted from the email 
list-serve. Thus, their post-test results were 
excluded. Educational material was distributed 
to these eight nurses, and subsequent post-tests 

were rescheduled and analyzed separately. A 
total of 17 nurses who independently reviewed 
educational material during the � rst-wave of 
training were post-tested and included in the 
analysis. Post-test scores among inpatient nurses 
who received live educational interventions 
(t=10.006) were signi� cantly higher (p<0.001) 
than those who independently reviewed 
educational materials (t=6.886). Table 5 displays 
survey results for inpatient nurses.

A total of 63 healthcare professionals 
were pre-tested and 58 professionals were 
post-tested, all of whom were included in the 
overall analysis. The post-test survey scores 
for all healthcare professionals improved from 
the baseline pre-test. Of the 58 post-tested 
professionals included in the analysis, 33 
received live educational interventions, while 25 
received educational materials to independently 
review. Post-test scores among all healthcare 

TABLE 3. Pre- and post-test survey results for prescribers.

Survey 
question 
number

Number of prescribers 
who answered pre-test 
question correctly 
(n=18)

Percent of prescribers 
who answered pre-test 
question correctly

Number of prescribers 
who attended live 
education session and 
answered post-test 
question correctly 
(n=6)

Percent of prescribers 
who attended live 
education session and 
answered p0st-test 
question correctly

Number of prescribers 
who independently 
reviewed material and 
answered post-test 
question correctly 
(n=5)

Percent of prescribers 
who independently 
reviewed material and 
answered post-test 
question correctly

1 15 83% 6 100% 5 100%

2 9 50% 5 83% 2 40%

3 15 83% 6 100% 4 80%

4 16 89% 6 100% 5 100%

5 10 56% 6 100% 5 100%

6 13 72% 5 83% 4 80%

7 11 61% 3 50% 3 60%

8 13 72% 5 83% 4 80%

9 9 50% 4 67% 2 40%

10 5 28% 2 33% 3 60%

Average 64% - 80% - 74%

- Knowledge improved from pre-test by 16% Knowledge improved from pre-test by 10%

TABLE 4. Pre- and post-test survey results for inpatient pharmacists.

Survey 
Question 
Number

Number of Pharmacists 
who Answered Pre-Test 
Question Correctly 
(n=7)

Percent of Pharmacists 
who Answered Pre-Test 
Question Correctly

Number of Pharmacists 
who Attended Live 
Education Session and 
Answered Post-Test 
Question Correctly 
(n=4)

Percent of Pharmacists 
who Attended Live 
Education Session and 
Answered Post-Test 
Question Correctly

Number of Pharmacists 
who Independently 
Reviewed Material and 
Answered Post-Test 
Question Correctly 
(n=3)

Percent of pharmacists 
who Independently 
Reviewed Material and 
Answered Post-Test 
Question Correctly

1 6 86% 4 100% 3 100%

2 6 86% 4 100% 3 100%

3 5 71% 3 75% 2 67%

4 6 86% 4 100% 3 100%

5 5 71% 4 100% 2 67%

6 5 71% 4 100% 3 100%

7 4 57% 1 25% 1 33%

8 7 100% 4 100% 3 100%

9 5 71% 4 100% 2 67%

10 3 43% 2 50% 1 33%

Average 74% - 85% - 77%

- Knowledge improved from pre-test by 11% Knowledge improved from pre-test by 3%
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professionals who received live educational 
training (t=11.294) were signi� cantly higher 
(p<0.001) than the post-test scores for those 
who independently reviewed educational 
materials (t=8.788).

UTI prescribing trends (from January 
1, 2018, to March 31, 2018. There were 
six suspected cases of UTI identi� ed between 
January 1, 2018, and March 31, 2018, as 
evidenced by obtainment of urinalysis. These 
six cases occurred in six di� erent patients. All six 
patients were candidates for antibiotic therapy 
and received a course of antibiotics. One (17%) 
of the 6 patients received an appropriate initial 
antibiotic regimen (Figure 2). One (17%) of the 
6 patients was prescribed a contraindicated 
drug due to renal impairment, which was 
correctly identified by the pharmacist and 
changed to an appropriate regimen. The 
remaining four (30%) patients did not receive 
an appropriate antibiotic treatment regimen 
due to too short of treatment duration. Five 
(83%) patients did not receive an appropriate 
initial antibiotic regimen (Figure 2). Of the 
five patients who did not receive appropriate 
antibiotic therapy, one (20%) required a 
subsequent antibiotic treatment regimen to 
eradicate the infection.

UTI prescribing trends (from April 
1, 2018, to June 30, 2018). There were 
five suspected cases of UTI identified 
between Apirl 1, 2018, and June 30, 2018, 
as evidenced by obtainment of urinalysis. 

These five cases occurred in five different 
patients. All five patients were candidates for 
antibiotic therapy. All five (100%) patients 
received an appropriate initial antibiotic 
regimen (Figure 3).

Performance improvement (from January 
1, 2018, to June 30, 2018). Thirty-six total 
antibiotic regimens were prescribed during the 
� rst quarter from Januay 1, 2018, to March 31, 
2018, with seven (19%) being prescribed for UTI. 
Fourty-seven antibiotic regimens were prescribed 
during the second quarter from April 1, 2018, to 
June 30, 2018, with � ve (11%) being prescribed 

for UTI. Fewer antibiotic regimens for UTI were 
prescribed during the second quarter compared to 
the � rst quarter. During the � rst quarter, 1 of the 7 
(14%) antibiotic regimens prescribed for treatment 
of UTI was deemed appropriate. Of these seven 
regimens, only two (29%) were correctly identi� ed 
as not in alignment with key messages by the 
evaluating pharmacist. During the second quarter, 
all � ve (100%) antibiotic regimens prescribed for 
treatment of UTI were deemed appropriate. Of 
these � ve regimens, three (60%) were correctly 
identi� ed as being in alignment with key messages 
by the evaluating pharmacist. Both prescribing and 

TABLE 5. Pre- and post-test survey results for inpatient nurses.

Survey 
Question 
Number

Number of Nurses who 
Answered Pre-Test 
Question Correctly 
(n=38)

Percent of Nurses who 
Answered Pre-Test 
Question Correctly

Number of Nurses 
who Attended Live 
Education Session and 
Answered Post-Test 
Question Correctly 
(n=23)

Percent of Nurses 
who Attended Live 
Education Session and 
Answered Post-Test 
Question Correctly

Number of Nurses 
who Independently 
Reviewed Material and 
Answered Post-Test 
Question Correctly 
(n=17)

Percent of Nurses 
who Independently 
Reviewed Material and 
Answered Post-Test 
Question Correctly

1 31 82% 20 87% 12 71%

2 9 24% 11 48% 4 24%

3 20 53% 12 52% 13 76%

4 28 74% 20 87% 13 76%

5 12 32% 18 78% 7 41%

6 23 61% 19 83% 14 82%

7 17 45% 11 48% 6 35%

8 13 34% 10 43% 7 41%

9 18 47% 15 65% 6 35%

10 8 21% 8 35% 4 24%

Average 47% -- 63% -- 51%

- Knowledge improved from pre-test by 16% Knowledge improved from pre-test by 4%

FIGURE 2. Appropriateness of antibiotic regimens in urinary tract infection (UTI) treatment candidates receiving 
antibiotic therapy from January 1, 2018, to March 31, 2018.
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pharmacist assessment improved from the � rst to 
second quarter.

DISCUSSION
Live education, compared to self-directed, 

independent review of the same educational 
material, is more e� ective at educating 
healthcare clinicians, as evidenced by post-test 
survey results. At face value, post-test scores 
improved from the baseline pre-test survey 
for all healthcare disciplines. Prescribers, 
pharmacists, and inpatient nurses who received 
live education retained more knowledge than 
those who independently reviewed educational 
material, which was the anticipated outcome. 
The eight inpatient nurses who did not initially 
receive educational material performed 
marginally better on the post-test survey 
compared to the 17 who received educational 
materials during the � rst wave of educational 
intervention, but this di� erence was not 
statistically signi� cant. Confounding the results 
is that the eight nurses had seen the survey 
questions twice prior to reading educational 
material and taking subsequent post-test 
survey. All healthcare professionals overall and 
within each discipline had increased knowledge 
retention with live andragogical education 
training strategies compared to those who 
independently reviewed the same educational 
materials, and this improvement di� erence was 
found to be statistically signi� cant.

Self-directed, independent review of 
educational materials might not have the 
same impact as live educational interventions 
presented by trained clinicians. This might 

be multifactorial, including limited time for 
healthcare professionals to read material, 
sta�  ng constraints, and distractions during 
training. Andragogical educational methods 
are more applicable and preferred when 
educating adult professionals compared to 
pedagogical methods. Andragogical strategies 
allow healthcare professionals to discuss 
prior positive and negative experiences with 
other individuals within the healthcare � eld, 
increasing knowledge retention. Live educational 
interventions can be costly, which is why some 
institutions might elect not to implement 
andragogical teaching methods. However, 
the increased expense of live education would 
o� set expenditure associated with increased 
medications, hospitalizations, and additional 
care.

It was suspected that educational interventions 
and survey questions would prompt healthcare 
providers to reevaluate the appropriateness of 
antibiotic treatment. Prescribers have been active 
in the recent clinical best practice of antimicrobial 
stewardship. This process in our facility engaged 
prescribers in examining treatment and outcomes 
for the most common infective process of UTIs. 
Therefore, their practice of keeping abreast of 
developments and clinical outcomes contributes 
to there being a still statistically signi� cant 
di� erence between training modes, although it is 
less so given their routine patient care. Prescribers 
who independently reviewed educational 
material performed better on the post-test survey 
question regarding treatment duration (survey 
question 10) compared to those who received 
live education. A larger percentage of prescribers, 

regardless of educational intervention group, 
had a less robust improvement on this question 
(survey question 10) compared to other survey 
questions (survey questions 1–9). Analysis of UTI 
regimen appropriateness following educational 
intervention showed that this knowledge was 
not sustained as UTI regimen duration continued 
to be identi� ed as the biggest prescribing de� cit. 
Thus, we report that antibiotic stewardship and 
UTI treatment key messages presented through 
live andragogical educational methods was the 
most e� ective intervention in our state psychiatric 
hospital. We further recommend that live 
education be reinforced through printed material 
to promote knowledge retention.

There are no speci� c guidelines addressing 
treatment of UTI and other common infections 
within a psychiatric inpatient population. 
Due to the challenges associated with mental 
illness, psychiatric inpatients often have greater 
di�  cult communicating symptoms of urinary 
tract infections. When a psychiatric inpatient 
decompensates, or there is a change in mental 
status, healthcare clinicians are inclined to collect 
a urine sample for urinalysis and culture to rule 
out medical causes of psychiatric exacerbations. 
However, the increased collection of urine 
samples might result in unnecessary treatment of 
suspected UTI due to confusion over � ndings, as 
the presence of bacteria alone should not prompt 
treatment in all circumstances. Studies and case 
reports focused on psychiatric inpatients have 
found a trend of worsening psychosis with certain 
infections and with the medications used to 
treat these infections.23–28 Following educational 
interventions, the number of urine samples 
collected for suspected UTI decreased from 48 
(January 1, 2017, to September 1, 2017) to 11 
(June 1, 2018, to June 30, 2018). This reduced 
specimen collection coincided with a decreased 
rate of inappropriate antibiotic treatment from 
nine to zero percent.

There is also some debate on how psychiatric 
patients hospitalized at a long-term state 
psychiatric facility should be treated for con� rmed 
UTI, which might have a� ected survey scores 
and UTI prescribing trends. It is unclear whether 
patients should be treated similarly to those in the 
community, LTCFs, or hospitals. However, recent 
literature is now classifying UTIs as healthcare-
associated versus hospital-acquired because UTIs 
can be acquired in any healthcare setting (not just 
hospitals).18 Subsequently, the CDC published an 
article recommending that if a patient has been 

FIGURE 3. Appropriateness of antibiotic regimens in urinary tract infection (UTI) treatment candidates receiving 
antibiotic therapy from April 1, 2018, to June 30, 2018.
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admitted to the LTCF for at least two days, the 
infection is to be classi� ed as facility-associated.19

Society for Healthcare Epidemiology of America 
(SHEA) guidelines for treatment of UTI in LTCFs 
state that a seven-day course of treatment is 
recommended for all individuals who have 
symptoms of lower UTI and 10 to 14 days for 
those with upper UTI infections or fever.20,21 It is 
recommended that all men with UTI be treated 
with antibiotic therapy for 10 to 14 days.

A more recent article supports current 
literature de� ning complicated UTI as the 
following: pregnant women, urinary obstruction, 
comorbid conditions (i.e. uncontrolled diabetes), 
immunosuppression, renal failure, urinary 
retention from neurologic disease, or healthcare 
associated.22 Individuals meeting these criteria, 
which would include psychiatric inpatients 
residing in the state psychiatric facility, should 
be treated for 5 to 14 days. Current guidelines 
for complicated UTI recommend a seven-day 
antibiotic regimen for patients with symptoms 
of lower UTI and 10 to 14 days for patients with 
more severe symptoms, including fever.17 Again, 
men should always be treated for at least seven 
days. Given this evidence, the patients evaluated 
in this analysis with con� rmed UTI should be 
treated according to complicated UTI guidelines, 
with at least � ve days of treatment for female 
patients and seven days of treatment for male 
patients.

Limitations of this study include small patient 
sample size from one facility and review of 
prescribing trends for only one speci� c infection 
(UTI). More studies are needed to review 
the overall impact team-based enablement 
interventions have on antibiotic prescribing 
trends within a psychiatric hospital.

CONCLUSION
All three disciplines included in this study work 

within a psychiatric specialty. This study would be 
useful in any specialty area or a general patient 
care setting for determining learning modes 
most e� ective for healthcare professionals. Our 
team-based enablement educational methods 
not only included targeted multidisciplinary 
education, but also involved PI initiatives that 
fostered continued commitment to focus on 
key messages and guideline adherence. Trained 
healthcare clinicians presenting educational 
content, and advocating for each team member 
to communicate survey key messages, resulted 
in decreased tendency to treat asymptomatic 

bacteriuria and increased appropriateness of 
prescribed UTI antibiotic treatment regimens. 
There is signi� cant complexity of antibiotic use 
within psychiatric populations. UTI prescribing 
trends prior to educational interventions revealed 
that duration of treatment required the most 
attention. While the administered survey did not 
focus on appropriate drug selection, educational 
interventions did. Pharmacists evaluated drug 
selection as part of the PI and enablement 
methods; however, duration continued to be the 
biggest de� cit. These enablement educational 
intervention strategies resulted in signi� cantly 
improved prescriber antibiotic prescribing 
and pharmacist screening. We attribute this 
improvement to andragogical teaching methods, 
reinforced through printed material, and verbal 
communication of prescribing de� cits, promoting 
knowledge retention for prescribers and improved 
care for those hospitalized with a psychiatric 
illness.
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